Introduction
Magnetic Particle Imaging (MPI) is a new imaging modality in medicine, which visualizes the distribution of superparamagnetic nanoparticles in the region of interest [1] . It offers a high sensitivity and a high spatial resolution without using ionization radiation. Superparamagnetic iron oxide nanoparticles (SPIONs) have to be injected into the patient as tracer material. Those SPIONs have a non-linear magnetization that can be described by the Langevin function. When increasing the magnetic field strength their magnetization increases until it is saturated. This saturation effect is used to encode the signal and the position and is further explained in [2] . In this work, a series of Resovist® concentrations has been examined to determine potential measurement inaccuracies. Resovist® (Bayer Schering Pharma AG) is a contrast medium first used for MRI. Because of its large magnetic moment and short relaxation time it serves as a tracer in this work with focus on MPI as well [2] . A high dose rate of ferrofluids may evoke cirrhosis of the liver. Therefore, it is important to determine the exact concentration of ferrofluids necessary in each organ. In this work, two strategies for measuring the concentration of iron oxide are used. One possibility to determine the concentration of Resovist® is given by a µCT scan [3] . Another way to measure the iron concentration of the administered tracer material is Magnetic Particle Spectrometry (MPS), which is based on the principles of MPI. It can be described as a zero dimensional MPI scanner and allows analyzing and forecasting the SPIONs imaging quality [2] . In the last part of this contribution, SPIONs have been embedded into organic tissue to examine, if the results of the iron concentration measurements are influenced by the surrounding material.
Methods
For medical applications in MPI it is important to know the minimum amount of Resovist® sufficient to result in high quality images [4] . A series of different concentrations has been produced by dying out Resovist®.
Magnetic Particle Spectroscopy (MPS)
MPS (ForkLabs, Germany) used for analyzing the SPION quality can also be used for the determination of iron oxide concentration. To characterise the SPIONs, a harmonic alternating field is used for excitation of the particles. The measurement of the magnetization of the particles in a receiving coil is carried out indirectly via the voltage induced therein. All measurements are made at an excitation frequency of 20 kHz [2] . Hence, a series of different concentrations of Resovist® has been examined in the MPS and also in the µCT.
Micro Computed Tomography (µCT)
It has been shown that the concentration of iron oxide can be estimated by µCT measurements [3] . In µCT, exact results have been expected and in MPS the mass of ferrofluids should correlate with the concentration. µCT is a modality, which allows examining volumes (volumes of interest) in the range of up to 2 cm³. Although it is mostly used for material testing and analysis, some medical applications are known, e.g. for identifying the trabecular structure of bones [5] . Here, a Skyscan 1172 High Resolution µCT was used (see Fig. 1 ). Parameters X-ray source 20-100 kV, 10 W, < 5 µm spot size X-ray detector 11 Mp, 12-bit cooled CCD fiber-optically coupled to scintillator The pieces of cutlet weight 2.9 -3.0 g and had a cylindrical form and a size of 1.7 cm x 1.3 cm x 1 cm. First, a µCT scan without Resovist® has been carried out. Then, 10 µl, followed by 40 µl and, finally, another 50 µl have been injected into the specimen. Figure 2 shows the results of the different measured concentrations of Resovist®. The value of the third harmonic is the most significant one. A positive, almost linear correlation between the concentration and the magnetic spectral moment of the third harmonic can be seen. As the spectral magnetic moment is larger, when the concentration of Resovist® is higher, the concentration of Resovist® can be estimated via MPS measurements. As it can be seen in Fig. 3 the injection of Resovist® in a cutlet can be traced in the µCT scan. In the lighter parts of the scans in part b), c) and d) of the figure Resovist® is in the cutlet whereas in part a) there has been no Resovist® injected. To clarify the visual difference in the micro-CT scans in Fig. 3 the histograms of the associated slices are presented in Fig. 4 . 
Results and Conclusion

Discussion
The measurements of the Resovist® concentration series demonstrated that small dose rates of Resovist® can easily be measured with MPS. To determine the exact concentration in µCT an accurate calibration has to be performed. Furthermore, it has been shown that it is possible to trace iron oxide in different organic tissues with µCT to quantify the amount of iron in this tissue.
